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Method of preparing a silicate-based foam, foam obtained by 
using such a method as well as the use thereof. 



DESCRIPTION 



5 



The present invention relates to a method of preparing a 



silicate-based foam, to a foam obtained by using such a method as well 
as to the use thereof. 



from US patent No 4,960,621, wherein an inorganic, non-combustible foam 
10 is applied to a surface to be rendered fire-retardant. The method that is 
known therefrom comprises the provision of two separate packages, viz. a 
package comprising about 64% of sodium silicate having an Si0 2 /Na 2 0 ratio 
of about 2.9, and another package comprising about 8% sodium silico 
fluoride and about 20% of a filler, after which the contents of the two 
15 separate packages are mixed and the mixed contents are applied to said 
surface, with the obtained mixture having a volume six to ten times that 
of the added volumes of the packaged contents. One drawback of the method 
that is known therefrom is the fact that two separate packages are 
required at all times, with one package comprising a relatively costly 
20 filler. In addition, said US patent does not provide any further details 
with regard to the mixing of the contents of the two separate packages. 
In addition to that, a foam having a fixed composition is obtained at all 
times. 



25 silicate-based foam, which foam has a short drying time and which can be 
worked after a short time already. 



method of preparing a silicate-based foam, the nature of said foam being 
such that the surface to which the form is applied will not undergo any 
deformation. 



The method referred to in the introduction is known per se 



The object of the present invention is to provide a 



Another object of the present invention is to provide a 



Yet another object of the present invention is to provide a 
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foam which significantly reduces the PCS-value, viz. the amount of energy 
that is released upon combustion, of organic materials for the purpose of 
rendering organic materials that have been treated with the present foam 
fire-resistant. 

Yet another object of the present invention is to provide a 
foam which is applied to a surface in such a manner that the foam will 
not fully penetrate into the object to be impregnated, as a result of 
which the impregnated object will retain its original, flexible 
characteristics. 

Another object of the present invention is to provide a 
foam which can be used as an adhesive, with a small amount of foam 
providing sufficient adhesive power. 

According to the present invention, the method as referred 
to in the introduction is characterized in that silicate is supplied to a 
mixer under pressure, to which mixer also a carrier gas is supplied under 
pressure, with intense mixing of the silicate and the carrier gas being 
effected in the mixer, after which a foam of carrier gas and silicate is 
delivered via an outlet opening of the mixer. 

As a result of said intense mixing of silicate and carrier 
gas in the mixer, a strong and full foam is obtained, so that the 
aforesaid objectives are accomplished. 

The carrier gas that can be used in the present invention 
is selected from a group consisting of oxygen, nitrogen, air, carbon 
dioxide and carbon monoxide, or a combination of one or more thereof. 
Preferably, air is used as the carrier gas, because such a carrier gas is 
available in large amounts at a low price. 

The silicate compound that can be used in the present 
invention may be selected from the group consisting of sodium, potassium 
and magnesium silicates, with the possible addition of other silicate 
compounds that are known to those skilled in the art. Sodium silicate 
(water glass) is especially preferred, because it will provide a strong 
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foam. Water glass is a member of the family of soluble sodium silicate 
compounds. The formula of sodium silicate varies from Na 2 0 3 .Si0 2 to^ 2 
Na 2 0Si0 2 , depending on the amounts of water being used. Two processes are 
known for preparing water glass, viz. the furnace process and the 
hydrothermal process, which two processes are extensively described in 
the literature, so that they need not be explained in more detail herein. 

In order to give the obtained foam additional properties, 
for example in order to increase the fire-resistance thereof or in order 
to obtain an increased adhesive power, one or more additives selected 
from the group consisting of surfactants, colorants, aromatics, foam 
stabilising agents, cleaning agents, fire resistance- increasing agents, 
insecticides, acids and bonding agents may be added to the silicate. 

It is in particular preferable to use one or more 
surfactants in order to effect an intense mixing of silicates and carrier 
gas in the mixer, which surfactants reduce the interface tension between 
carrier gas and silicates, as a result of which a proper mixing of the 
two flows will occur. 

In order to obtain a proper mixing of silicate and carrier 
gas, it is preferable to use a tubular mixer, so that a sufficiently long 
residence time for effecting an intense mixing of the two components is 
ensured. 

In addition to that, the mixer is preferably internally 
provided with obstruction means, which effect an intense mixing of 
silicate and carrier gas. Baffle plates or packing materials, such as 
Raschig rings, can be mentioned as suitable obstruction means. 

The present mixer, which is preferably tubular as mentioned 
above, is provided with the carrier gas, preferably compressed air being 
under a pressure of about 7-8 bar, at one end thereof. Said compressed 
air is supplied to the mixer via a compressor provided with a reducing 
valve, with the amount being supplied to the mixer being controlled via a 
metering valve. The present mixer is preferably provided with obstruction 
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means, so that an intense contact with the silicate that is likewise 
being supplied to the mixer is effected. The supply of silicate 
preferably takes place downstream of the location where the metering of 
the carrier gas takes place, with the liquid silicate, to which one or 
5 more additives, preferably surfactants, may have been added, being 
supplied at a pressure of about 5-60 bar to the mixer via a pump provided 
with a frequency controller and a metering valve. The obstruction means 
present in the interior of the mixer effect an intense mixing of silicate 
mixture and carrier gas, as a result of which a foam is obtained at the 
10 other end of the mixer, in which an outlet opening is present, which foam 
has undergone a volume increase of the order of about 5-25 times the 
original volume of the silicate mixture. 

The present invention in particular relates to a foam with 
a base of carrier gas and silicate. 
15 The use of foam silicate has a number of advantages, such 

as the fact that very precise metering of foam is possible and that it is 
possible to control the composition of the foam being formed. Moreover, a 
short drying time is obtained as a result of the presence of carrier gas. 
In addition to that, large volumes of foam can be obtained, with the 
20 storage capacity of the original silicate mixture only amounting to 1-25 
of the foam silicate volume. Another important industrial advantage is 
the fact that the present application apparatus for paste-like or viscous 
raw materials can be used for the present method without any complex 
constructional adaptations being required. 
25 As already mentioned before, the carrier gas for the 

present foam has been selected from the group consisting of oxygen, 
nitrogen, air, carbon dioxide and carbon monoxide, with air preferably 
being used as the carrier gas. Especially sodium silicate is used as the 
silicate compound. 

30 In order to give the obtained foam a number of additional 

properties, the foam preferably contains one or more additives selected 
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from the group consisting of surfactants, colorants, aromatics, foam 
stabilising agents, cleaning agents, fire resistance- increasing agents, 
insecticides, acids and bonding agents. 

The present foam may be used as an adhesive, for example. 
The present foam provides many advantages, in particular when glueing on 
porous materials. The amount of adhesive is thus minimised, whilst the 
adhesive layer is nevertheless sufficiently thick to allow the adhesive 
to penetrate the pores of the material. If the present foam is used on 
impregnable materials, such as paper, cotton, non-woven materials and the 
like, the natural properties of silicate, with the possible addition of 
special additives, give such materials fire-retarding and moisture- 
repelling properties, without said materials becoming unmanageable, i.e. 
stiffer. In such an application, an essential difference between the 
known liquid silicate compounds and the present foam can be easily 
demonstrated. For example, when paper is treated with liquid silicate, as 
is usual in the prior art, the liquid silicate will fully penetrate the 
pores of the paper, after which it is no longer possible after some time 
to roll up the paper that has thus been treated. The paper has become 
stiff as a result of said treatment. The paper that has been treated with 
the present foam, on the other hand, will remain flexible because of the 
fact that the impregnated paper is not saturated with the foam material. 
The present applicant assumes that the foam silicate comprises small 
interspaces containing the carrier gas, which prevents the formation of a 
closed network of silicate, although the present applicant by no means 
wishes to be bound by such a theory. 

Another application of the present foam is the use thereof 
as a fire retardant. Since the present foam comprises confined water 
molecules, an additional cooling effect will be provided in case of a 
fire, as a result of which the impregnated material will have a better 
PCS-value than in the situation in which no foam is used. 

Yet another application of the present foam is the use 
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thereof as an agent for obtaining moisture resistance. Although the use 
of silicate as a moisture repellent is known, for example from US patent 
No 5,460,864, the special use of a foam is not known therefrom. A special 
advantage obtained with the present foam is the fact that paper that has 
been treated with the foam will retain its inherent flexible 
characteristics, so that the treated material will not deform. 

In a special embodiment it is also possible to use the 
present foam as a binder, for example for fibres and/or granulates, such 
as mineral wool plates or blankets, ceramic plates or blankets, cellulose 
plate material or blankets, building blocks made of peat and chipboard. 
An advantage of the use of foam as a binder is the small amount of energy 
that is required for drying the material. 

The present invention will be explained hereinafter by 
means of an example, in which connection it is noted that the present 
invention is by no means limited to such a special example, but that the 
example is solely given by way of illustration. 

The appended Figure schematically shows the present 

invention. 

A storage vessel 1 containing silicate (for example sodium 
silicate, marketed by Silmaco, Lanaken, the Netherlands) is connected to 
a mixer 4, to which mixer 4 also a carrier gas from the container 2 is 
supplied. The container 2 is a compressed air cylinder, for example. The 
mixer 4 is internally provided with obstruction means (not shown). One or 
more additives from the container 3 may be added to the mixer 4. In a 
special embodiment it is also possible to meter one or more additives 
directly to the container 1, so that mixing of the additives already 
takes place in the container 1. For the sake of clarity, the required 
pumps and pressure valves, reducing valves and flow meters are not shown 
in the present schematic representation. The use of such equipment will 
be apparent to those skilled in this field of the art, however. Intense 
mixing of silicate and carrier gas takes place in the mixer 4, after 
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which the foam formed in the mixer 4 is discharged to the application 5, 
for example as an adhesive, a fire retardant, a moisture repellent, a 
binder or an impregnating agent. 



